To assess the impact of introducing spinal anaesthesia for obstetric operative procedures on use of general anaesthesia and quality of regional anaesthesia in a unit with an established epidural service a retrospective analysis of routinely collected data on method of anaesthesia, efficacy, and complications was carried out. Data 
Introduction
Most maternal deaths directly attributable to anaesthesia are caused by problems arising from tracheal intubation for general anaesthesia.' Since 1980 an epidural service has been available in the obstetric unit of this hospital. In 1989 spinal anaesthesia was introduced to provide additional opportunity for regional anaesthesia. Spinal anaesthesia is technically easier, has a faster onset and more profound sensory block compared with epidural anaesthesia, and has the potential to improve the quality of regional anaesthesia and to reduce the need for general anaesthesia. It is, however, associated with a high incidence of post-anaesthetic headache.
The use of fine bore needles has been shown to minimise this problem.2
In the unit information about each obstetric procedure with details of the anaesthetic used, its efficacy, and post-anaesthetic complications has been collected routinely onto a computerised database since 1985. This paper reports the effects of introducing spinal anaesthesia on the pattern of anaesthetic practice in the unit.
Methods

SPINAL ANAESTHESIA
We drew up a protocol for the use of spinal anaesthesia in obstetrics from previous experience gained from the use of spinal anaesthesia in a general operating theatre. Initially 25 gauge Quincke needles were used, but 26 gauge needles were substituted in January 1990. Needles as fine as 29 gauge were considered technically too difficult to use for routine procedures.2 In the final four months of 1991 needles with conical tips were introduced (24G Sprotte and 27G Whitacre).3 A 3 ml dose of 0 5% hyperbaric bupivacaine was administered into the lumbar cerebrospinal fluid with the patient sitting up. At least 1 litre of crystalloid or 500 ml of colloid was given as a preload before placing the patient in a wedged supine position, and prophylactic ephedrine ( No (%) of patients with: Mild headache 9(9) 7(4) 7(3) Severe headache requiring blood patch 6 (6) 7(4) 3(1) situ which was being topped up for an operative procedure. The reasons for conversion to general anaesthesia included inadequate sensory block with the maximum permitted dose of local anaesthetic (50%), fetal distress (25%), and maternal distress (25%). Similarly, the incidence of severe pain was significantly more in 1988 in patients with epidural anaesthetic blocks than in those with spinal anaesthesia in 1991 (3%, 5/156 v 0% 0/207, p<0Q05 Fisher's exact test). Thus the incidence of unsatisfactory anaesthesia was reduced with the introduction of spinal anaesthesia.
Discussion
The introduction of spinal anaesthesia for obstetric procedures in a unit with an established epidural service reduced the number performed under general anaesthesia by half, mostly for manual removal of the placenta and emergency caesarean section. The risks of general anaesthesia are greatest for these unplanned procedures, since the patients may not have been starved or adequately prepared. Before the introduction of spinal anaesthesia epidural anaesthesia was available for elective caesarean section and for women with particular medical conditions (for example, hypertension, respiratory disease, diabetes mellitus). Those women at an increased risk of needing an operative delivery were encouraged to have an epidural for analgesia in labour. Emergency caesarean sections were carried out under epidural anaesthesia when there was sufficient time for "topping up" and the total dose of bupivacaine would not exceed 2 mg/kg/4 h. The speed of onset and relatively low dose of bupivacaine required to establish spinal anaesthesia for caesarean section are advantages in this situation. A short operative procedure such as manual removal of the placenta is more likely to be undertaken with regional anaesthesia if it can be established quickly.
Deaths due to anaesthesia were reported as declining in the Reports on Confidential Enquiries into Maternal Deaths for 1985-7.1 The assessors thought that increased use of appropriately supervised regional anaesthesia contributed to the reduction. If the reduction in general anaesthesia reported in this unit was replicated nationally a decrease in maternal mortality might be expected.
The incidence of hypotension did not increase with the introduction of spinal anaesthesia, although doses of local anaesthetic used were up to 3 mls of 05% heavy bupivacaine and sensory blockade for caesarean section was directed at the upper limit of the 4th thoracic dermatome. The contributory factors were the position of the patient, the use of a preload of fluid, and the use of ephedrine.
The incidence of headache after spinal anaesthesia has decreased steadily. Certainly, with increased experience and increasing skill and patience the incidence of multiple dural puncture has probably fallen. The reduction in needle size is important, and the proportion of patients needing an epidural blood patch to treat a headache after spinal anaesthesia (1 3%) is comparable with the best published figures for 26 gauge Quincke needles. 4 Spinal anaesthesia has several other disadvantages. Firstly, it is a "one shot" technique, with no opportunity for subsequent "topping up" with local anaesthetic or opiate. Opiates are routinely given through epidural catheters after delivery of the baby but we have not as yet any experience with spinal opiates.5 6 We have tried to enhance postoperative analgesia after spinal anaesthesia in several other ways, including the use of wound infiltration, ilioinguinal blocks, nonsteroidal anti-inflammatory analgesia, and patient controlled opiate analgesia. Secondly, some of the trainee surgeons are relatively slow (taking 1-5-2 h for a caesarean section), and spinal catheters or combined spinal with epidural catheters are available in this situation.7 Finally, the speed of onset of spinal anaesthesia means that it is unsuitable for hypovolaemic patients or those with fixed cardiac output.
This audit allowed us to review the impact of introducing spinal anaesthesia. We showed that it has improved the service offered to obstetric patients for operative procedures. Patients are now more likely to have regional anaesthesia and thereby avoid the risks of general anaesthesia. Operative procedures performed under spinal anaesthesia are less likely to be painful than those performed under epidural anaesthesia and over the three years of the audit the incidence of postanaesthetic headache has improved.
